An optical device based on the Debye-Sears effect is developed to determ ine the ultrasonic absorption and velocity in molten alkali nitrate + silver nitrat mixtures. R b N 0 3 -I-A g N 0 3 and CsN 0 3 + A g N 0 3 are investigated in the total composition range between 480 K and 580 K within a frequency interval from 10 MHz to 35 MHz. In the concentration range o f high ultra sonic absorption we find dispersion and a frequency dependent step in the absorption curve caused by relaxation. The relaxation tim e of the structural relaxation in the molten salt mixtures investigated here is in the order of 10" 8 s.
Introduction
In a previous paper [1] we used the pulse trans mission method to determ ine the ultrasonic velocity and absorption in nitrate melts, where the loss of intensity is recorded as a function of the distance between transm itter and receiver. Because of the relatively low absorption in the ultrasonic region up to 35 MHz the parasitic absorptions dom inate to such an extend that absorption measurements can only be performed with an accuracy of about 10%, whereas measurements of the ultrasonic velocity are possible with a high precision.
To enable more precision measurements o f ultra sonic absorptions in molten salts, we adapted the Debye-Sears m ethod [2] to liquids at higher tem peratures and applied it to nitrate melts.
Experimental
An ultrasonic wave generates dilatation and com pression zones in a melt which appear as a phase lattice to a laser beam perpendicular to the sound wave. The diffraction o f light by a propagating sound wave equals the diffraction by a lattice moving at the velocity of sound. As the ultrasonic velocity is small against the velocity of light, the m ovement of the sound lattice does not affect the intensity distribution over the diffraction orders.
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For low sound intensities, i.e. in the area of linear acoustics, and with the assumption that the inten sities of the two First diffraction orders are very small compared to that of zeroth order, Born [3] showed that there is a proportionality between the intensities of sound and light. But this relation only holds if no other density variations, except the ones induced by the sound wave, are generated. Accord ing to W agner [4] only the two first orders appear beside the zero order, if a sine-shaped sound wave is applied. This is a necessary condition for the proportionality between the sound and light inten sities.
The experimental set-up is shown in Figure 1 . The light source is a He-Ne-laser of 7 mW con tinuous output and a wavelength of 632.8 nm. For the measurem ent of the ultrasonic velocity a camera with winder, databack, and view finder is used. The diffraction pattern is recorded on a black and white film Agfapan 25 S and is analyzed with a measuring microscope, the table of which can be positioned in .X-and ^-direction with an accuracy of 1 ^m.
For the ultrasonic absorption measurements a photocell is placed into the first order beam. After am plification the photo current is recorded by a digital m ultim eter and transferred to a calculator and printer via an interface.
At the bottom of the cell a sound absorber avoids disturbances of the m easurem ent by reflected sound waves. Thus it is guaranteed that the m easurement is carried out in a field o f a propagating ultrasonic wave, whereas in a field of stationary waves the energy density would be periodically depending on 0340-4811 / 86 / 0300-0535 $ 01.30/0. -Please order a reprint rather than making your own copy. The ultrasonic velocity u is calculated according to The velocity values agree well with those o f Willard [10] . Further we could use the m easure ments on water to prove that the distance a is nearly independent o f the distance between ultrasonic lat tice and imaging lens L2. This shows that lens L2 may be placed outside the furnace without a nega tive influence on the measurements.
Results
In the following we discuss the results on sound absorption in terms o f a /~2, because this expres sion, like the ultrasonic velocity u, is independent o f frequency over broad frequency ranges. Moreover, where a f~2 does dependent on frequency, its fre quency dependence resembles that o f u.
The error bars in the figures correspond to a con fidence interval o f 95%, i.e. an interval o f 2 a. Table 1 . R b N 0 3 + AgNO?: U ltrasonic absorption, velocity, density, shear viscosity, and volume viscosity at 25 MHz as functions of the mole fraction x 2 o f A g N 0 3. 
Ultrasonic absorption
The ultrasonic absorption as a function o f mole fraction o f silver nitrate x 2 at different temperatures and at 25 MHz is listed in Table 1 for the system R b N 0 3 + A gN 0 3 , and in Table 2 for the system C s N 0 3 + A g N 0 3. In Fig. 4 a f~2 Table 1 for R b N 0 3 + A g N 0 3 and in Table 2 
V o lu m e v is c o s it y and t h e r m o d y n a m ic p r o p e r tie s
The volume viscosity rjv is calculated according to [ 1] :
The classic absorption coefficient a class is calculated with the measured ultrasonic velocity values and the literature values for density q and shear viscosity rj [15] . The volum e viscosity and the other associated data, as well as the ratios a /a ciass and rj^/rj are listed in Table 1 for R b N 0 3 -I-A g N 0 3 and in Table 2 The adiabatic constant y, the expansion coeffi cient av, the adiabatic com pressibility / s, and the resulting isothermal com pressibility / T are calculat ed according to Eqs. 
